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@ A process for producing a laminated member and a laminated member produced thereby. 

@ A laminated member comprising a metal foil or sheet (1) 
and a thermoplastic resin film (4) bonded together with an 
adhesive selected from a carboxyl group-containing polyolefin 
and a polyolefin based resin prepared by heat-compounding a 
carboxyl group-containing polyolefin and a metal compound, is 
heated at a higher temperature than the melting temperature 
of the adhesive and pressed using a heated roll (3) and a nip 
roll (6). The laminated member is then cooled at the heat dis- 
tortion of the adhesive or at a temperature somewhat higher 
than the heat distortion temperature while applying a pressure 
^ of at least 0.2 Kg/cm 2 with a cooling roll ( 10) and a nip roll (11). 
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© A process for producing a ..minated member and a ..minated member produced thereby. 



G) A laminated member comprising a metal toil or sheet (1 ) 
Sid a thermoplastic resin film (4) bonded together w, h an 
adhesive selected from a carboxy. W-"^^ 
fin and a polyolefin based resin prepared by heat 
Compounding a carboxy. group-containing po.yolef.r .en ^a 
meTal compound, is healed at a higher temperature than the 
me ingTemperature of the adhesive and pressed usmg a 
ed roll (31 and a nip roll (6). The laminated member ,s 
M len cooked at the heat distortion of the adhes.ve or a. a 
3 temperate omewha. higher than the heat d,,» rt .on 
temperature while applying a pressure of a, feast 0.2 Kg-cm 
«- „ith a cooling roll (10) and a nip roll (ID. 
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This invention relates to a process for production of 
a laminated member comprising a metal foil or sheet and a 
plastic film such as a polyolefin film. More particularly 
it relates to a process for producing a laminated member by 
using as an adhesive a carboxyl group-containing polyolefin 
or a polyolefin based resin prepared by he at -compounding a 
carboxyl group-containing polyolefin and a metal compound, 
in which laminated member there is no unevenness in adhesion 
strength and the occurrence of wrinkles is inhibited. 

Recently, as packaging materials for food, etc. or 
building materials, composite laminates having characteri- 
stics deriving from each component constituting the 
composite laminate have increasingly been used in place of 
single-layer members. In particular, a composite laminate 
comprising a polyolefin film or nylon film having hygienic 
properties and heat-seal-ability and an aluminium foil 
having excellent gas barrier properties has been used as 
one of the best food wrapping materials. 

In producing such composite laminates, a polyurethane 
based adhesive is generally used as an adhesive because of 
poor adhesion between the polyolefin or nylon film and the 
metal (e.g., aluminium) foil. The polyurethane based 
adhesive,- however, suffers disadvantages in that low 
molecular weight compounds contained in the polyurethane 
based adhesive may move into food, the foaming of the 
adhesive lowers the value of the composite laminate, and 
there is unevenness in adhesion strength. Under such 
circumstances, a method has been proposed in which a 
carboxyl group-containing polyolefin or a polyolefin based 
resin prepared by heat-compounding a carboxyl group- 
containing polyolefin and a metal compound is used in place 
of the polyurethane resin. 

In such a method, however, a sufficient adhesion 
strength cannot be obtained unless pressure is applied onto 
the laminate having the adhesive layer between the 
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polyolefin film and the aluminium foil at a temperature 
higher than the melting temperature of the adhesive. The 
adhesives as used in such a method, therefore, are different 
from conventional adhesives in that they need an additional 
heating and pressing step. Furthermore, when the laminate 
is wound immediately after the application of heat and 
pressure, the layers of laminate stick together owing to 
the remaining heat. It is, therefore, necessary to wind 
the laminate after cooling it. 

Inventors' studies have revealed that the steps as 
described above produce partial unevenness in adhesion 
strength and often produce wrinkles. As a result of 
extensive investigations to solve these problems, it has 
now been found that they can be removed by incorporating 
the pressure-application and cooling steps under specific 
conditions. This invention has been completed based upon 
the novel findings. 

On the other hand, for the purpose of preventing the 
formation of mist on a metal plate, improving its chemical 
resistance, and improving its decorative effect, or for 
the purpose of preventing contact between food or drink in 
a can and the metallic inner surface of the can, coating 
fiiras are employed using a variety of coatings. 

In these days, however, the situation of supply of 
resources and energy has grown worse and the problem of 
consumption of a large quantity of energy required for 
baking coating has been highlighted not only in the coating 
of organic solvent-type coating material but also in the 
coating of aqueous solvent-type coating material. 

Another object of this invention, therefore, is to 
solve the problem of energy required for evaporation of a 
solvent contained in coating material and for baking, and 
to produce a laminated member which is excellent in its 
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contents protection ability, hygienic properties, adhesion 
properties and post-tnoldability when used in a can, 
particularly a drink can or a food can, which is useful 
mainly as a material for forming a can, and which is free 
from unevenness in adhesion strength. 

As described in detail, the lamination of a metal 
plate and a plastic film using the adhesive needs a heat 
and pressure application step and furthermore produces 
unevenness in adhesion strength and wrinkles. 

This invention provides a process for producing a 
laminated member including a metal foil or sheet which 
may be backed with a heat-resistant resin layer, and a 
thermoplastic resin film. said process comprising the 
steps of heating the foil or sheet and the film 

with at least one adhesive disposed therebetween , said 
adhesive being selected from a carboxyl group-containing 
polyolefin and a polyolefin based resin prepared by heat- 
compounding a carboxyl group-containing polyolefin and a 
metal compound, at a temperature which is higher than the 
melting temperature of the adhesive and pressing to form a 
laminated member ; and cooling the laminated member 
when at the heat distortion temperature of the adhesive 
or at a temperature higher than the heat distortion temp- 
erature while applying a pressure of at . least 0.2 kg/cm 
using a cooling roll and a nip roll. 

Figures 1 and 2 are schematic side views of apparatus 
used in processes for producing a laminated member 
according to this invention; 

The metal foil or sheet as used in this invention 
may be made of aluminium, tin plate, tin- free steel, clack 
plate, copper for example, and its thickness is usually 
about 5 to 1,000/Jmand preferably about 10 to 300 /Jm 
although it varies depending upon the purpose. As 
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necessary, a suitable chemical treatment or plating 
treatment may be applied to the surface of the metal foil 
or sheet. Additionally, a metal foil or sheet which has 
already been subjected to treatment, e.g. printing or 
coating applied on the rear surface thereof can be used i: 
thi s invent i on . 



In this invention, it is preferred to use a metal 
foil, e.g. an aluminium foil, which has previously been 
backed with a heat-resistant film, e.g. polyamide or 
polyester, since the metal foil is generally low in mechani 
cal strength. Additionally, a suitable print layer may be 
formed between the heat-resistant resin layer and the 
aluminium foil. This provides a laminated member compris- 
ing polyester (or polyamide) layer/print layer/aluminium 
foil/polyolef in-based adhesive layer/polyolef in film, and 
such a laminated member can be used as a soft packaging 
material with the polyester (or polyamide) layer as the 
outside layer and the polyolefin film as the inside layer. 

In producing a can or container using a laminated 
member including a metal plate, the laminated member is 
side-seamed with a thermoplastic resin film inside and 
the metal plate outside by use of a known technique, and 
top and bottom members stamped out from the laminated 
member are provided for the side-seamed laminated member. 
On the external surface of the metal plate can be laminated 
another resin film by use of the polyolefin resin as an 
adhesive in the same manner as in the internal surface 
thereby to provide a laminated member of five layer 
construction. Additionally, a suitable print layer, 
coating layer or film layer can be previously provided on a 
surface of the metal plate which is destined to become an 
external surface when molded to form a can or container. 

The thermoplastic resin film as used in this 
invention may be a single resin film produced from 
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for example, polyolefin, polyamide, polyester, polyvinyl 
chloride, polyvinylidene chloride, polybutadiene , 
polycarbonate, an ethylene-vinyl acetate copolymer or 
polyvinyl alcohol, or a composite film produced therefrom 
by coextrusion for example. 

If the thermoplastic resin film is to be used in a 
food or drink packaging material and is to be in contact 
with the food or drink, polyolefins (e.g. polyethylene, 
polypropylene, an ethylene-propylene copolymer or 
polybutene) or polyamides (e.g. 12-nylon or 11-nylon) are 
preferably used. 

The thickness of the thermoplastic resin film is 
usually about 10 to 1,000 fJ m and preferably about 30 to 
100 jJ m. The thermoplastic resin film may contain 
additives such as a filler or a coloring agent, as required. 
Furthermore, printing and/or painting may be applied to the 
thermoplastic resin film. 

In preparing a laminated member of this invention 
including two thermoplastic resin film layers as described 
above, the two layers may be produced from either the same 
resin or different resins. Furthermore , this invention 
includes an embodiment in which one of the two layers is 
paper. 

Hereinafter, the carboxyl group-containing polyolefin 
and the polyolef in-based resin prepared by heat-compounding 
the carboxyl group-containing polyolefin and the metal 
compound will be described. 

Carboxyl group-containing polyolefins are those 
prepared by copolymerizing an olefinic monomer, e.g. 
eiiiylene, propylene or butene, with one or more a , 0 
s» thyleneically unsaturated carboxylic acids (e.g. acrylic 
acid, methacrylic acid, itaconic acid, fumaric acid, 
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maleic acid or maleic anhydride) or by graft -polvmerizing 
one or more ff . 0 -e.ttylenically unsaturated carbo;cyli c 
acids onto a polyolefin (e.g. polyethylene, oolyproovlene 
an ethylene-propylene- copolymer or polybutene). other 
polymerizable monomers may be used as required. 
Alternatively, esters of CL,B -ethylenically unsaturated 
carboxylic acids may be used and after copolymerization 
or graft-polymerization of the esters, the ester group is 
saponified to fon a carboxyl group to provide the 
corresponding carboxyl group-containing polyolefin. 

Where the laminated member obtained by the method of 

this invent ion ±* ncoH -p^^ „ _ ^ . _ 

+ „ + , uc yiuuuunon 01 a retort 

sterilization package or the like and is thus required to 

have heat resistance, it is preferred to amnloy a highly 

crystalline polyolefin as the polyolefin, e.g. high 

density polyethylene or polypropylene. 

In connection with the amount of the 
eihylenically unsaturated carboxylic acid being' used, it 
is preferred that 0.01 to 30 parts by weight of the 
carboxylic acid is reacted with 100 parts by weight of the 
olefin component. In smaller amounts than 0.01 part by 
weight, the adhesion capability of the adhesive obtained 
tends to be low. On the other hand, in greater amounts 
than 50 parts by weight, no increase in the adhesion 
capability can be observed. 

tfhile the carboxyl group-containing polyolefin can 
satisfactorily be used in this invention, the following 
polyolefin based resin is preferably used in this invention 
because it is excellent in its adhesion capability after 
retort sterilization: - 

The polyolefin based resin is prepared by compounding 
a metal compound with a carboxyl group-containing polyolefin. 
Metal compounds which can be used in preparing such 
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polyolefin based resins include carbonates, sulfates, 
acetates, oxides, hydroxides and organic compounds of 
sodium, potassium, magnesium, zinc, aluminum,, copper and 
nickel. Where the final laminated member is used in 
medicine, food and related applications, metal compounds 
of magnesium, calcium, zinc and aluminum are preferably 
used. In particular, an aluminum compound is preferred, 
with aluminum hydroxide being more preferred. 

The metal compound is preferably compounded in an 
amount of 0.05 to 10 parts by weight per 100 parts by 
weight of the carboxyl group-containing polyolefin. When 
the metal compound is used within the above range, high 
adhesion strength is obtained. When it is used in an 
amount of less than 0.05 part by weight, it can be 
difficult to obtain a high adhesion strength. On the other 
hand, the use of the metal compound in an amount of more 
than 10 parts by weight not only produces no increase in 
the adhesion strength, but also can cause foaming of the 
adhesive during heat-melting the polyolefin based resin 
composition, resulting in an uneven coating of the 
adhesive on the support . 

As an alternative to the metal compound being mixed 
with and dispersed in the carboxyl group-containing 
polyolefin, metal ions may be coordinated to form a salt 
or a cross-linkage of metal ions may be formed. 

A third component, e.g. polybutadiene , can be used 
together in synthesizing the polyolefin based resin 
composition. In this case, however, it is necessary to 
select a third component which exerts no adverse influences 
on the adhesive properties. 

Various methods can be employed to produce the 
polyolefin based resin. In one method the carboxyl group- 
containing polyolefin and the metal compound are mixed 
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while at the same time heating. In such a method, the 
carboxyl group-containing polyolefin and the metal compound 
are heated at a temperature of about 100 to 220°C and 
uniformly mixed for about 5 to 120 minutes. In another 
method, -the polyolefin, CL, P -e thylenically unsaturated 
carboxylic acid and metal compound are heat-mixed at the 
same time to effect graft polymerization. In some cases, 
an unmodified polyolefin or a resin having excellent hygienic 
properties can be compounded with the polyolefin based 
resin. 

For providing a layer of the thus obtained carboxyl 
group-containing polyolefin or polyolefin based resin, any 
suitable method may be employed for example, the polyolefin 
or resin may be dissolved or dispersed in an organic 
solvent, such as xylene or Solvesso (produced by Ess'o 
Company) and/or water and applied as a solution or a 
dispersion to one of the layers to be joined. The poly- 
olefin or resin may be laminated on one of the layers to be 
joined or interposed between the layers to be joined by the 
use of an extruder. Alternatively, the polyolefin or 
resin may be ground into a powder and coated onto one of 
the layers to be joined. 

- For the carboxyl group-containing polyolefin or 
polyolefin based resin, adhesive properties are, of course, 
required, and when it is used in a food packaging material 
for example, hygienic properties are strictly necessary. 
It is, therefore, preferred to wash the carboxyl-group- 
containing polyolefin or polyolefin based resin with for 
example, acetone, methyl ethyl Ice tone or e.thyl acetate 
in the course of or after the synthesis thereof. The 
polyolefin or resin subjected to such a washing treatment 
exhibits markedly excellent adhesive properties. The 
completion of the washing can be confirmed by examining for 
the presence of Low molecular weight compounds or 
homopolyraers by liquid chromatography (GPC) . 
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The laminated member obtained by the method of 
this invention can advantageously be used as a wrapping 
material for food. Where it is used as a material for 
wrapping food to be sterilized in a retort, it is preferred 
to use high density polyethylene or polypropylene having 
a relatively high heat resistance as the polyolefin. 

This invention will be described in greater detail 
with reference to Figures 1 and 2 of the accompanying 
draw-ings . 

Referring to Figure 1 , a metal foil or sheet 1 , 

which may be backed with a heat-resistant resin, travels 

from a feed roll (not shown) through a guide roll 2 to a 

heated roll 3, and a thermoplastic resin film k travels 

from a feed roll "(not shown) through a guide roll 5 to a 

nip roll 6. A car boxy I group- containing polyolefin' or 

polyolefin based resin used as an adhesive is melted in 

an extruder (not shown) , extruded through a T-die 7 in the 

form of a film, and pressed between the heated roll 3 ni P 

o 

roll 6 at about 0.2 to 20 kg/cm" whereby the a.dkesive bonds 
th'e metal foil or sheet 1 and the thermoplastic resin film 
k together to provide a laminated member 8. 

In this embodiment, an elastomeric rubber material 
is used in' the surface of the nip roll 6 and becomes heated 
and sticky. The surface of the nip roll 6 is therefore 
preferably cooled by bringing it in contact with a cooling 
back-up roll 9. The cooling back-up roll 9 is itself 
cooled by passing a cooling medium, e.g. water, through the 
interior thereof. 

The laminated member S may be cooled by a suitable 
cooling means, if desired, for example, by allowing it to 
cool, by forced air cooling or by bringing into contact 
with a preliminary cooling roil (not 5ho:m) , the member 3 is 
then passed between a cooling roll 10 and a nip rail 11 at 
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the heat distortion temperature of the adhesive or at a 
temperature higher than the heat distortion temperature , 
usually between the heat distortion temperature and the 
melting point, preferably at or above the softening point, 
where it is pressed at a pressure of 0.2 kg/ cm 4 " or more and 
at the -same time, cooled. Thereafter, the laminated member 
3 is wound onto a roll 12 or transferred to a subsequent 
cutting step (not shown) . 

The cooling roll 10 is cooled by a known technique, for 
example, by passing a cooling medium, e.g. water, through the 
interior thereof*. The temperature of the cooling roll 10 
is usually about 3° to 50°C. A cooling means can be employed 
which is so designed that the temperature of the laminated 
member S just after passing through the second step is usually 
about 60°C or less and preferably about ^0°C or less. 

'.lien a polyethylene-based adhesive is used, it is 
preferred that the laminated member G enters the second step 
where pressure and cooling arc applied, at a temperature of 
about 90° to l60°C. Vhen a polypropylene based adhesive is 
used, it is preferred for the laminated member 3 to enter the 
second step at a temperature of about 110° to 1G0°C . If the 
temperature is too low, the objects of this invention will 
not be attained, whereas if the temperature is extremely 
high, the thermoplastic resin film will be deteriorated, 
with the result that the turns of the laminated member S on 
the roll 12 will tend to stick together to form a block on 
the roll 12 which males the operation difficult. 

The pressure applied at the second step is about 0,2 

2 ^ 
kg/ cm or more and preferably about 1 kg/cm~ or more. Lower 

pressures cannot inhibit the occurrence of wrinkles and 

remove the unevenness in adhesion strength. Commercially 

, 2 

the pressure is preferably about 1 to 20 kg/ cm . 
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Uhile the reason why the unevenness in adhesion 
atrer^l^nd the formation of wrinkles are solved by the 
second step, i.e. pressure application and cooling step of 
this invention, is not yet fully understood, it is believed 
that the adhesive, just after being heated to above its melt- 
ing point, has no definite direction of orientation, but 
the direction of orientation becomes definils at the 
subsequent pressure application and cooling step whereby 
stabilized adhesion strength is attained. 

To ensure the most effective removal of wrinkles, 
it is preferred for the laminated member 8 to come into 
contact first with the nip roll 11 and then with the cooling 
roll 10. 

Figure 2 shows another embodiment of this invention 
in which an adhesive is passed between a cooling roll 1J 
and a nip roll 1^- where it .is previously cooled and 
a preliminarily bonded member 16 is formed, and the prelim- 
inarily bonded member 16 is passed to a heating and pressure 
application step as described with reference to Figure 1 
-/where laminated member S is obtained. Thereafter, the 
laminated member 3 is passed to the same pressure application 
and cooling step as in Figure 1 (not shown) . In Figure 2 
the reference numerals 15 and 17 indicate a cooling back-up 
roll and* a guide roll, respectively. 

The first step and the second step of this invention 
are not necessarily connected continuously, and in some 
cases, they may be completely separated. An additional step 
prior to the first step or an additional step after the 
second step can be employed as necessary. 

The nip roll 11 applies uniform pressure on the 
whole surface of the laminated member 0 travelling thereon, 
and it preferably has an elastic material at at least the 
surface thereof. A typical e::ample of such elastic material 
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is silicone rubber . This application of pressure permits 
to remove the unevenness in adhesion strength which often 
occurs at the centre and ends of the roll when the tension 
is applied by application of pressure, and furthermore ■ 
to inhibit the formation of wrinkles. 

The following examples are given to illustrate this 
invention in greater detail. All parts are by weight. 

EXAMPLE 1 

100 parts of a carboxyl group -containing polyolef in 
which had been prepared by graft polymerizing maleic 
anhydride onto polypropylene in a proportion of about 0.2^ 
by weight and fully washed, and 1.0 part of aluminum hydrox- 
ide were compounded, fully mixed in a Henschel mixer, 
melted in an extruder heated up to 1 S0°C , and extruded in 
the form of pellets. The polyolef in composition thus ob- 
tained had a heat distortion temperature of 120°C, a Vicat- 
softening temperature of 1^5°C and a melting point of 165°C 

These pellets were melted at about 1o0°C and extruded 
through a T-die 7 in- the apparatus as described with refer- 
ence to Figure 2 betw-een a 9jmn aluminum foil backed with a 
polyester film and a 70 yum polypropylene film. The 
peripheral speed of the cooling roll 13 »'as about 70 m/min, 
which was the same as that of each film. The surface 
temperature of the cooling roll 13 was maintained at about 
30°C by passing water through the interior of the cooling 
roll 13. 

The polyolefin composition so extruded was uniformly 
sandwiched. Troubles such as protrusion of adhesive and 
breakage of the adhesive layer did not occur and the oper- 
ation proceeded smoothly. 

Thereafter , the three layer member as obtained above 
was brought in contact with the heat; roll 3 having a surfac 
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temperature of 220°C for 0.5 second, pressed at about 0.5 
kg/cm and then allowed to cool. The member was then trans- 
ferred to the pressure application and cooling step as shown 
in Figure 1 . 

First, the dependency of adhesion strength on the 
temperature of the polyolefin composition was examined by 
varying the temperature of the polyolefin composition just 
before entering the second step at an interval of 10°C 
within a temperature range of from 60°C to 160°C while 
maintaining the applied pressure at 3 kg/cm . The laminates 
obtained did not suffer formation of wrinkles but exhibited 
excellent adhesion strength without any unevenness therein 
when the temperature of the polyolefin composition was 
above 120°C. On the other hand, when the temperature was 
below 1 10°C formation of wrinkles occurred and remarkable 
-.■—-inkle formation was observed at a temperature of below 
100°C 

Upon formation of bags from the laminates produced 
using various temperatures of the polyolefin composition 
not all bags that were made from laminates having wrinkles 
at their sealing portion could provide perfect sealability 
or air-tightness. 

Secondly, the dependency of the adhesion strength 
on the pressure applied on the member was examined by vary- 
ing the pressure, i.e. using a pressure of 0.2, 1, 5 or 10 
kg/cm 2 while maintaining the temperature of the polyolefin 
composition just before entering the second step at 1 ''o C 
The laminates thus obtained did not form wrinkles regardless 
of the pressure employed. Further, bags produced from the 
laminates obtained according to the process of this 
invention were free from the defects which the laminated 
packaging materials produced according to the conventional 
process suffer. 
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Comparative Example 1 

The procedure of Example 1 was repeated wherein 
the nip roll 11 was removed^ the temperature of the 
polyolefin composition just before entering the second 
step was maintained at lUO°C, and an average 
tension value 2.0 Kg/cm was used. 

The central area of the laminated member so 
obtained showed an adhesion strength of about 1,050 ' g/ 1 5 mm, 
whereas side areas, an adhesion strength of only 
about 580 g/ 1 5 mm« It can thus be seen that the 
unevenness in adhesion stre^th is great, and furthermore 
the formation of wrinkles was observed. 

This is considered due to the fact that waen 
tension is applied onto the laminated member 8, the 
force is concentrated only at the central area* 

Example 2 

The procedure of Example 1 was repeated wherein 
a composition prepared by mixing a carboxyl group-containing 
polyolefin and an unmodified polypropylene in a weight 
ratio of 1: 1, said carboyl group-containing polyolefin 
being obtained by graft-polymerizing maleic anhydride 
onto polypropylene in a proportion of 0 . h°/ 0 by weight, 
was used as an adhesive. This adhesive has substantially 
the same heat distortion temperature, softening point and 
melting point as those of the adhesive used in- Example 1. 
The results obtained are nearly the same as those obtained 
in Exampl e 1 . 

The laminated members obtained in Examples 1 and 
2 were formed into a bag. These bags were charged with 
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Chinese mixed flavoring and sealed. They were subjected 
to retort sterilization at 120°C for 30 minutes, and 
then the adhesion strength between the aluminum foil 

and the polypropylene film was measured in each bag. 
The adhesion strength of each of the bags was within 
the range that can pratically be used. However, the 
adhesion strength of the laminated member of Example 1 
was 1,030 g/15 mm, whereas that of the laminated 
member of Example 2 was lower by about 20#. 

Example 3 



In this example, a carboxyl group-containing 

polypropylene prepared by graft-polymerizing maleic 

anhydride onto polypropylene in a proportion of about 

0*3% by wight was used as an adhesive. This adhesive 

had substantially the same heat distortion temperature^ 

softening point and melting point as those of the adhesive 

used in Examnle J « It was malted at about 200t°C and 

V which was naearTy tfhe same as Oiaf shown in Fig 1 

extruded 'through a T-die in an apparatu/S, between a tin 
plate and a 70 u polypropylene film. The member so obtained 
was brought in contact with the heat roll 3 having a 
surface temperature of 220°C for 0.^ second, pressed 
at about 0.7 Kg/cm and then allowed to cool.. 



The member was then transferred to the pressure 
application and cooling step as shown in Fig. 1. 



In order to examine the 
strength on the temperature, 



dependency of 
the procedure 



the adhesion 
of Example. 1 
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was repeated wherein the pressure applied was maintained 
at 2.5 Kg/ cm . The results obtained are nearly the same 
as those obtained in Example 1. Moreover, in order to 
examine the dependency of the adhesion strength on 
the pressure, the procedure of ■ Example 1 was repeated 
wherein the temperature of the adhesive just before 
entering the second step was maintained at 14"0°C. The 
results obtained are nearly the same as those obtained in 
Example 1 . 

Example k 

In this example, an aqueous dispersion of an 
ethylene-acrylic acid copolymer (acrylic acid content 
yjo by weight) was used as an adhesive, dispersion 
had a Vicat-sof t ening temperature of 105 C. 

This adhesive was coated in a thickness of about 

10 pm on a 9jim aluminum foil backed with a nylon 

film and dried at 1^0°C. The aluminum foil was 

superposed on a 70 yxm polyethylene film. The member 

so obtained was brought in contact with a heat roll 

having a surface temperature of 160°C for 1.5 seconds 

2 

and pressed at a pressure of about 2.5 Kg/cm . There- 
after, the member was cooled to a temperatue of 1 10°C at 
a pressure of k kg/ cm by use of a cooling roll of a tempera- 
ture of 25°C and an elastic nip roll. 

In the Jaminated member so obtained, no wrinkles 
and stripes were observed. The adhesion strength between 
the polyethylene film and the aluminum foil was 350 Kg/ 1 5 mm. 
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Claims 



1. A process for producing a laminated member 
including a metal foil or sheet ( 1 ) and a thermoplastic 
resin film said process comprising the steps of heating 

the foil or sheet (1) and the film (k) with at least one 
adhesive disposed therebetween, said adhesive being 
selected from a car-boxyl group-containing polyolefin 

and a polyolefin based resin prepared by heat-compounding 
a carboxyl group-containing polyolefin and a metal compound, 
at a temperature which is higher than the melting 
temperature of the adhesive and pressing to form a laminated 
member (8); and cooling the laminated member (8) when 
at,,the heat distortion temperature of the adhesive or at a 
temperature higher than the heat distortion temperature 
while applying a pressure at least 0.2 Kg/cm using a 
cooling roll {10) aid a nip roll (11). 

2. The process as claimed in Claim 1, wherein the 
adhesive is, a graft polymer of polyolefin and an < , P - 
ethylenically unsaturated carboxylic acid. 

3. The process as claimed in Claim 1, wherein the 
adhesive is a polyolefin based resin prepared by heat 
-compounding a graft polymer of polyolefin and an d,,p - 
ethylenically unsaturated carboxylic acid, and a metal 
compound. 
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k. .The process as claimed in Claim 3, wherein the 
polyolefin based resin is prepared from 100 parts by 
weight of the carboxyl group-containing polyolefin 
and 0.05 to 10 parts by weight of the metal compound. 

5. The process as claimed in Claim k t wherein the 
polyolefin based resin is prepared from a- graft polymer 
of polypropylene and maleic acid, and aluminum hydroxide. 

The process as claimed in Claim 1, 2, 3, k or 5^ 
wherein the heating and pressing step is carried out by 
bringing the metal foil or sheet (l) of the laminated 
member in contact with a heated roll (3). 

7. The process as claimed in Claim 1, 2, 3, k 9 5 or 6, 
wherein the adhesive is extruded as a molten film and 
sandwiched between the metal foil or sheet (l) and the 
thermoplastic resin film. (4), 

8. The process as claimed in Claim 1, 2, 3, k 9 5, 

6 or 7,wherein the thermoplastic resin film {U) is a poly 
olefin film or a nylon film. 

-9. The process as claimed in Claim 1, 2, 3, U, 5, 

6, 7 or 8, wherein the metal foil (1) is backed with a 
heat resistant resin. 

10. The process as claimed in any preceding claim, where 
the second step is effected at or above the softening 
point of the adhesive. 

11. A laminated member when produced by the process as 
claimed in any preceding claim. 



0031 701 



European Patent 
OMice 



EUROPEAN SEARCH REPORT 



\ 



Application number 



EP 80 30 4656 



DOCUMENTS CONSIDERED TO BE RELEVANT 



I Category 



Ci'.ation ot oocument with indication, where appropriate, ot relevant 
passages 



A 
A 



G3 



A r 1 375 326 (SUMITOMO 



CLASSIFICATION OF THE 
APPLICATION (lot CI ) 



Relevant 
to claim 



CHEMICAL) 

* claims 1-8,13,14; page 2, 

lines 79-96; page 4, lines 28- 

54; page 4, lines 63-71 * 



GB - A - 1 277 350 (SWISS 
ALUMINIUM) 



* claims * 



DE - A - 2 015 697 (C.F. 
PFEIFER) 

* claims' 9,10? figure 4 * 



GB - A - 1 237 413 (BASF) 



* example * 



US - A - 3 499 8 19 (J.R. LEWIS) 

DE - A - 1 520 460 I POLY 
PLASTIC) 

CHEMICAL ABSTRACTS, vol. 93, no, 
14, October 6, 1980, abstract 
no. 133506m, page 49 
COLUMBUS OHIO (US) 
& JP - A - 80 09 804 (TOYO 
SEIKAN KAISHA, LTD.) (24.01.1980) 

* abstract * 



1-4,8, 
1 1 



C 08' J 5/12 
B 32 B 15/08 
C 09 J 5/06 
3/14 

B 29 C 15/00 



1,6 



TECHNICAL FIELDS 
SEARCHED (int CI '! 



1,7 



B 32 B 

C 08 J 5/12 
C 09 J 3/14 
5/06 

B 29 C 15/00 



1,6 



1,2 
5 



CATEGORY OF 
CITED DOCUMENTS 



X particularly relevant 
A: technological background 
1 t 2 , 7- I O: non-written disclosure 
9 I P. intermediate document 

T theory or principle underlying 

the invention 
E conflicting application 
D document cued tn the 

application 
L citation tor other reasons 



The present search report has been arawn up lor all claims 



& member ot tne same patent 
family 

corresponding document 



|Piace oi sea :- 

The Hague 



Date ot completion ot tne search 

26. U . 1981 



fcxemmei 

HALLEMEESCH 



EPO Form 1S03 1 06.76 



